Characterization of human thyroid peroxidase purified by monoclonal antibody-assisted chromatography.
A murine monoclonal antibody (mAb) to human thyroid peroxidase (TPO) was produced and used for purification of the enzyme. This report describes studies done to characterize the mAb and the purified human TPO. The mAb bound to human TPO at a molar ratio of 1:2 or 1:1 and to human thyroid microsomes with a dissociation constant of 1.2 nM. The mAb had no effect on TPO activity to catalyze guaiacol oxidation. As immunoglobulin G, the mAb consisted of a light chain (kappa) of 26 kilodaltons (kDa) and a heavy chain (gamma 1) of 53 kDa; its pI value was 5.9. Using an mAb immunoaffinity column, 85% of TPO activity was recovered from an ammonium sulfate precipitate of a human thyroid microsomal preparation solubilized with deoxycholate. The purified TPO had a specific activity of 164 guaiacol U/mg protein and an A413 nm/A280 nm ratio of 0.26. The enzyme showed bands only at 107 and 100 kDa on sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Purified TPO was very stable at alkaline pH, and its ability to catalyze iodide oxidation and tyrosine iodination was increased to the same extent as its ability to catalyze guaiacol oxidation. For comparison with a conventional method, the immunoaffinity-purified TPO was trypsinized and rechromatographed on the immunoaffinity column. The trypsinized enzyme had a specific activity of 336 U/mg and an A413 nm/A280nm ratio of 0.65. The absorption spectrum of the enzyme suggested that the prosthetic group of human TPO is protoheme IX. These results indicate the value of the immunoaffinity procedure for human TPO purification. The major advantages of this purification procedure are not only high yield and speed, but also recovery of intact enzyme.